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(54) SURFACE TREATMENT OF ALUMINUM-CONTAINING METALLIC MATERIAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a surface treating method for an Al-contg. metallic material having a highly hydrophilic. 
deodorizing and corrosion resistant protective layer stable over a long period and suitable for surface treatment for automotive 
heat exchangers. 

SOLUTION: The surface of an Al-contg. metallic material is subjected to chemical etching, then the surface is subjected to 
chemical convertion treatment by an aq. soln. of Zr phosphate or Ti phosphate to form a primary protective layer, then on the 
surface, a hydrophilic resin-contg. secondary protective layer is formed, and this hydrophilic resin is the one contg. a non- 
crosslinked hydrophilic base and a reactive layer different from that, and in which at least a part of the reactive base is 
crosslinked. 
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(57) C«0] 

£1L, J ?-W±(-, y >KZ r X«y >KT i OTkS* 
lzJ:3{biSc«!.JlSJfeLT3Sl ftSJI«&J£U -JrOT± 

SIS. iMS1SSl*tt££> C*ifcl*»fc3fiJ6te»4:* 



(2) 
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[|f*:]S2] HfJfeM2Sff£iJifr\ M<tt1I© 

h i a<7?SfStttBist&%r5iJ>^< t*, i momiz 

[ff*3I4] mif^2«li^/i^\ i>^<^li^ 

[ Bl**5] i!ftf£7JL£ Z^AttilttS^s 7JU 

[»** 6 ] fflCx -y * > <f«LSl3 cfc 5 7 JU i - ^ A 
*S"^iR*t3l4wx«y^><f«*^0. 02-20 g/m 
2 T?fcS* Xli5(CIEKO7;U^-0A#^ 



ffcTKSML MU Ri/y>«*6»»ifcil>fc<fct>1 

u^a, ai/u >K7^^ | j*JS*^e>ai*nfc^< 
tt> 1 a£#t;7JU*i 'Jtt*»5SSfflur«$ti5. If 
3R* 1 XI* 5 icffiigtf) 7 £ - 0 A#*r£B*t*4<0*S 

[^Oftffl&Ifc^] 
[000 1] 

[0002] 

fc<fct/)*iPffi<Dffi«£r £ 318 y *«■ < <t 5 cfc 5 CRtt 

fcLT*ffi(cft*T3cfcu:J:y. -7 nacres IS £ 
y*iBciLraj»a4t*iito*tt. *t3fc«*£ttT*i± 

SBHt&S. Zti'b <Di$kf& L TczKSjSli 7 £ — 

^A$fcli7JU£-^A£^a>gtfi£S#£L* 7<>B 
B(c6fe»*ttoBft7JUS-^A*#**ttfcys * 

ffi(z»W^X»[La</j:5. Ctt^7 4 >±\ztfMLfz 
mt7)l>$ -^ucnte^n**?, 7 4 >MI««=**^fc 

[0003] 7JU5-0A^/=l*7^5-^A^»«i 

g/^* y . <7 □ a^^7 □ y - h {fcjSfflSi* i 9 5 o^ti 

ffl$tlT^5. <brtcffla«l*<7a^K (C r03 ) <b"7 
vfkTkXH (HF) t^E^tLmL, 

45^C0U.S. Patent 2, 438, 8 7 7 (OftWlZ J: 5 
t,a)T?ft*J, *<D{k*ffla*(*^a^» (C r O3 ) ^ 

y^B (H3 P04 ) . ^yfkTkXK (hf) 

y, »st$ti*ttKii*»L^y^^a^ (crPO 

4 • 4H 2 0) ^±r^tLrtt^(?)^^ 

[OOO 4] 5tz. frffitfy 4 >ElfSL\Z&VZ<DfcffiiZ 



(3) 
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*tt*f*-£L. *Bfttt£fl±*1*3ffla**#BMSS 
tiro^o zcD^vU&WtttiLxiz, ±$Z l )>M? 

[OO05] HiB, *$MBS6 1 -250495tfia 
»B6±«»i:t5»7kttftI*, *P*- hfeiftfXk 

r6+) **^*EB*M#ttlS*l3. Cft £ v* P * - h ? 

B«i«a3:S»fflr3cfci*retti*fc«K aits 
fc^5HBftA^a.'ci*3. 

[0 0 0 6] ±IEOWHjfiC©»»*3Si:Lr. #J*-l£<l# 
§B 3 F7-48 6 8 2^gi(zld:. T JU 5 - ^ 

K»B-*> = >K-*-*>Xs *3ttt*UT5 KBB 

□ -;u-^> - >gg- ufOAS, > 

AS> 7^>8-'Jf)AS^ 7 -f *->«-v;U=lX 

[ooo7] ±E»a*ss*affl-r*ia, affiaaaictf 

or. 6ffiv*PA (Cr6+) £^:#t5J£7kflLa<0PljH 



«ia*ffl<0<£«£ia»j»sj: />v-p^-h^<o 

[0008] 

^(©^ 5&7^U$ - ^A#^JK«-»oaffiffla*fr? 
Xfilz^slNT. 6ffi<7PA (Cr6+) *#Wt"5R7KO 

f&±*»mTzztizjox* ^K^ag^^fiM^tt 

ISld* 7 JUS ~^AS/5:(*7;U5=iOA'&#»aft3cftg 
[0009] 

BltLfc. 7 JUS =">A*tf£**ms 

7 JUS -^AS^IiTJUS xOA^SI^zL-^SScfcZ/ 

^ < >**t5«Jai*©*Uli*ai:to^r, sb 

*ffiC^O{k^X.y^>^ffl.a*ML. t(D±iZ, 'J 

[00 1 O] *BBW7JUSx*A**aS#*t«>«B 

fkfltx-y^-xfjftafilkL, *izy>Bs; 

JUux^AXt/U >8!^?><7>4>fc < tti i g£^t;fk 
AftBBlcJ:9<kttAa«BLr, fflASM^A 
L n ABBJB±(c B*te»»*#t;»2 

«HBB£**T3:rB£#** ffifE&2ftBBJI<f>a 
BakttBB**. 3l«$nro/j:^^j: < £ 1 B<Z)JR7k 
c<&B*14ttBBfcl*»&3^fc< fc* 1 

cfcor, ne»2fiiiM$, *^<t<iii(oa* 

tt*BB£* MEB*1±*ffiB£l*Att*d>tt< tti 1 

»tl*S!*5ltL/jtl>*4< fcti 1 SGJBBS/ettffc^ 
MCtCKffiiil^: ft«t;ttmiX€, IttlEB 1 BBfl 

izj:y»«r*c t^rss, *#t^^7Jua-^7A^ 
*AB»»0)aB«ia?7««c*5txT. Rf)CS2«BBJB 



(4) 
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d>&< fcfc 1 a<0l»*tt«fiB»£*rt3d>fc< <bfc 

ti 1 m<o^^mm^mr^>t>u< 1 

ti i aa>**Kfcttfk*tt££fcse«s«^ «he«*»j 
tm&Ri&T fcti 1 a*>5jett»flB»*#t3 

^ aau ct^yi^ /***&g*t »o x ^ > ? ** 

O. 02-20g/m2 r^^Ct^ t^o 
FSSSx iRtfU >K^£gl£ft*:4>fe< <bfc 1 S£# 

[00 11] 

JUS x^A#W£SWftUt. 7JU£x^A, *>J:tf7;U 
5I-)A^ gfl^tf. 7JUS =OA-7««>»)A* 

v > eaiifu :nMii^7^>f 

[00 1 2] *H^<DSIJ!LI^fc^'C7i^- r > 
AMtlM^IS^^/^ <b*> 1 ffiic, fb^x-y-?- 

fr£jS3SM>*£S«*i3d>fc< <k*j 1 as^CKttSK 

[00 1 3] ^C^X-y-^^ElwIJ, {b#J£l^£: 
LT\ U >ByJt3-'5Ajll«fcB l J >K^^x^A 



[ooi 4] *5s^oas«ia^aii*5i^"c, m «s 

^&<fcfcia©«*tt*IB«^ ComTKtttSSS^ 
(4Sfc£d>fc< <bt) 1 S^SJiEtt'i'^Ss 

[0 0 1 5] TElw**WO*ffiffla**<0S-XSt^ 
(yntx) *f£i8<&7JU£x^A#^£«#5|4 (^iz 

<D fb^x^>?Xg 

© 7k>ftxfi imtt ^< I**? 

<3) {b/££Six?i (* 1 Sff 

«LS?SS : 2 0~7 0°C 

© Tkftxg ffia^j* : §;I^L<ttxyu-^ 
© &7ktt£§lxf! (S£2«iIJI?£ric) 
J&aSS : ^S~7 0°c 

© gftlg AUK : 1 0 0~3 0 0 0 C 
^WoSSftS^atwfct^r. fb^x^v^xg. 
Tksftxg, siftiijgsm *2«iiJi»*xei= 

[0016] ((bfX-yf>^Ig) = *A#* 

^mnm. ^trn^x^Ag^iiTJu* -^^» 

6(Dfa-^^7 < V^^JlDXrSlSlCBs 

LN5 e Z<D=tS/j:^®(Z. 'J >SvJ^2^A^'J>If 
^ - t7 A^C^) ^ 9 iz 6 a a£-§^ L 1 ftS^ 

&M$iiJ:Ht5tx 7iU i -0 A^Mlzfclt^S: 

tfK mi filing ft:lZ-h^/j:W^'tt^# t btl/cC^^/c 

cc^m i {^ii/ich. ^(75±(z^iS$ti ; 5m2«iiii 

[OO 1 7] *HW<0^fflfltS**Cfc^ x *C- {b^X^y 



(5) 



ftm*? 1 1-13 12 5 4 



t&mJsmizte^T . fk^x v * > y&siz jb i\ sals* 

IS. H»tTJU^U»lc»aT?#5o fk^x^><f|z 

±*i±*bwc* ssmw*->* aeifbTKS. *x»-r 

S7i^u *«*^6a<nfc 7 ;u n u * ^ ix * 

[00 1 8] (Six *ftwa)fk*x v ^>yt<i:yjs-<b 
t5^i:x^f> *aa** lz ffESttftj £ ^ira L 

<&*ft^lz*JffiL»3*U- hfflfcLTtt* fflU(^^x> 
20-70tr*$>^ SStli 3 5 — 6 0°Clz^tf>5#. 

ft*ttifij±& z <n § wtss^m l xmmr z z <t ^ 
*TfBT?****, 8 0°c^±-cufc. *o«^f <v aa 

[0 0 19] *#6W*»lzfclt5<k^x.y*>^Xglz 

;U5 x^A£Jl#m>x*y^>?'MM#0. 02-20 
g/m2 {z&5<£ 5lzT5Z<h##3f L < ^ J:U»$L 
<l*0. 0 2-1 Og/m2r-$»5o 
[0020] ({kfiJcJS^Xfl 

b^{z&5 7JU5 x^ A^tiltm^SBAl^C^ 
lz{*. TtfSfi07;u$ x^^ffly ><7n^- hfflaiffJ^a 

Sffi*li8*li^ cn&2 0-7 0tolSl:^ 
r. 7 JU^ x-5 A^^#JlW^co^McD^rMa3^±(c± 
IS 7 a -t x t J: y iSJtB$Bn (t »» $ tt 5 c t (z cfc y x 

L X *t;{k/*J£II£ 7 Jk-O A#^^JS*t*4^M±tZ 
[002 1] ffi, *ftqfl^S6(zfc(-t5JKR{kflcSiSlz^ 

^raKo±*a*s-(pi±r5rc«>(z. mmte^iz? v 



C<0*£lZ*JSL»3*U-h»JfcLTI*. «il*^x 

[0022] *»wizte(t«±iEfk*aa*o«i«aaK 

I*. ^^-8 0°Cr^U. S^li^S (1 0~40"C) 

ffl^5ct^^r^5o -jRizfkaaaa^soic 

[0 0 2 3] (H*M1X1 *2«M0&£) * 

— »#S«Sftrix*KJStt*te* (b) tae**ftr 

*>©-oft*. m&zixu^WLfc^mm (a) , m-7 

5 /g. JZ7^1^ f£7$yl, ^E97>^xt7 
AS, 7 5 K*x fiJUtf^v'JU^ 7J^t>Kls *X 

[00 24] ^JStttgg® (b) l*JiK9B«Sftfcl.*Si 
TKtt'SggS(a) t«»»:S^<0T»S6*»J(zJ:ySR*fi 

»t5«*»t, SJCtt»(IB« (b) S«t5l^»^ 
$9tffiira*tt«B£»«T5«6(:«, 7*<JJU7 
5 H\ 2- t KQ^vXfiL-7^ 'J U — K 7 * M JU 
ai/TU-f >«*4fOJ:5ft, 75 KS> 7*ggg. 

tflZTfcStttfy 7 5 h\ P>&if<0ffl^*y 
^-»(0J:9&SS*SlCtt*»tt«^* (PI) <t> t: 
x;uxn,*>»> ;uu*x-^;U7?U u- K #1/2- 

7<7 y ;U7 5 K-2-*^U7aM*>;UU*>^?CDci: 
z>U*)l*> mm <b L < li cd^S #Jn«*tt 

::r- (Pi) t (P 2) oE^itlz(iPg^ii/cj:ix^. 
(PI) 1 00ltffli:»Lr, (P2)^l-200 

[0025] *fc, (a) tS«tt«fig* 

(b) CD^^^^MLTCN^TK^ttS^ (P3) <hL 
riJ. SS«fiJ61t**tt«^* (P 1 ) 

mzmALtzbCD&m^* Z £WX2 2> 0 
[0026] ^C^f»tl:^ l Jxft,>t^^'f 
KS (c) £WL. fttttt (ttUtt) CDi^lvSlg^^/5Jc 
L?#^7jc^ttfi^<^ (P4) tLXit, y^m^i-^o 
>. #ijxfl/>^'j3-il*^»lf^n5. :tlb^ 

fijt^ (po (oE^aiz^issett^ix^ (p n i oo 

M*aizWLT. (P4) ^50-300li9Jtt5 
:t«Ll^o 3Zfz (P3) lOOltaJC^Lr, 



(6) 
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(P4) fi20~200ll»ei«ift5:t* , lf* 
[O027] mtc. Sl*tttrllB» (a) fcKJMMrag* 

(b) t^'ji^-uv***^ I** < c) ft^^Tkii 

(P5) tLTIi. 77yJU7S P. &t/3& 

7-y Z3-JU7 7'J u - k * y x?-u>7"y =i-;u7 7 

V- 4: &tflz7S yi«^7-^>> * 

yx*u>7"y a-n^rsf. xi;Tytr>B©33c 

[0 0 2 8] (8S> *»W*asl=*^'Cl*» iEOTI*^* 4 
OO'CJ^TT-ajSCirTWi: Ll\, C£>$fc{b5# 1 0 0 

to^C 

[0029] gfifESJEtt^HlS (b) i:3S^£JEL^3 

A* Wilis'*! 5 4> to < tt» 1 Sro&*£i:EJSL38« 
L?5^$,t> 31*14* (a) *SR«LfcV.**.© 

(P3) XI* (P5) 1 00fiSS&l-*H-T. O. 00 
1 —1 0 0£SS5<DE , &ST*fflu5Ci:'WaF£L^o 
[0 0 3 0] Sf2«II* + C1 OOTC*T?<0* 

K c as ^ t »W l to iMftKN ft * * 5 c t (z «t y 7 

>*L0. 1 ~3 0SaSI5T-S.5Ci:* t »S L^. 
[003 1] *2««» + l=Ws ±E*»»«I=WI 
*U U^'J>7??K fcSUW. MiStt«« ^ 

fi£J? to H C «fc 'J JS ^ & *» 05 ^StRT- # 5 . f&s&i-^js 
$tifcM2«SIJ5fiK«)lglJ?li, O. 05-5/imfS 
5Ct*«fL<. J:y#*L<l*0. 1~2ymT-3j 

5i &mmtf. o. 05 Ajm*«r-(i+^&a7Kttft'f i t 

5 - t #EHto Z.t.tf& 1 ). £ fc^ft** 5 « m ft£l 

* 5 1 » e> n s * 2 ftff« 05 »e*tt* t ^+» £ & 5 c 

[0032] 7JUi-7A#:fr£JI*t£K 1^(C7JU5 = 

s to to itt * * * «> i- 7 n 5 - o ^ co &&#m v •b *i 



C»**n5lll2«liJii:©»»ttl=»»»*-^ s -*- 

*3t<J«»t5C^T?*5. J$^(0l*M1±ft|Sl 
± 3 tt 3 fc » C * & * * 2 « Wi * # J* 

= *A»Jfc£«»ffl«Mt«fc L"C»iii:to5<or*S. 

J®7. h U X tc J: 5 1R» • BS5Sr-f |ti« C fc (= * V 

[0033] 

j:y» -tro^fflttftitSt^itJ+JtLT^-ro 

[0034] glifeffll 1 

TJUS -OASififtS^Sft. 2%OT«^ft# ; tL.. 6 0 

•Cf (ijf>f*l: O. 1 g/m2 ) Lfc^x tKStK 
T?3 0»IH**L, 'J = (B*^ 

-*7«fi»* 0») 7Kit7X-C-3 0»PBl 

7Ki7tLT 1 Omg/m2 ro{b)«fiK^^&5» 1 «SJSft 

g»^5c^Hft> # 'J 7 7 'J ^7 5 K (I-IISl 

(i) ») loommsct^ #ytrxjuxju*>K ca 

*tt« (*) ») 1 1 OSMSBi:. »»»tC*'^ 

(IU (») Si) 5 0SMSBt. SB«ai:Lr«y>B 
7 a A 3 OSSSR tS«tSttl*»iME5llX«)* 
»fl,a38E+U2 5°Cr-3 0#IW«3t»« X7-7"Q-(3 
J:»J*«y*tlV.^ 1 4 0°ClzPgLfc^®«®*^- 
7>rtT-2 0Mftl^Ltf$0. 8umOS2R 

iiJift^L7c. 

[OO 3 5] ^iS0i|2 

7JL£x7ASI&3:&f£ft- 0. 5%©HF$ttL> 
5 0°Cl3*D^$nfc7K^«+lc, 3 0^r B 1S«L-r, x 
• y ^>7" (x<y-^>7 r «S : 1. 5s/m2) Lrc^^ 
7Kii7KT-3 0«>FBl7Ki5tL, 'J ^Svl^-^^^S® 

(B*/\--fi7-r-:;>7' (ft) ») 

7jcJS7KT-3 0S>ra*&LT 1 Ora8/m203{kjSKKA^ 
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-f □> (*!/ (*) St) 1 0 0SMSi3<h. Sg«»JtLT 

i**>tt#'j7s k (jwuft^i* cm s) 95 

Mfflfc*#t;£ttH»#aME3. 5«%<D*Xft3 
*ic2 5fe3 0»maaitt, xr-ra-iz*yjft«» 

2O»F H UJD^K«Lril$0. 7/im<D»2«BliB*» 

[QQ36] i!W3 

~^-T«LF^ *->;&j£20ppm tfL, 60°C(C 

fctt (x O. 2g/m2 ) % *at*r3 

■*»LT1 0fng/m2 <B{k/S&Rfc6fe 9*1 KM 

ttfc* cns*»j»Bt:rji©9oxit 

Mt&t*** 1 ) (60 mol%) t*)l*JL*)lT 
&i) h (4 0 mol%) OOSSSfli:, 

n**ffc-fV->7*-h (*) Si) 1 5fiS 

jSi:2 5°Cr'3 0&fflaa^ x7-7a-«z«fcy*«J 
ysm*1 4 0 o Clc^L^^mm^^-r>rtT-2 

[0037] g|j5fcffl]4 

7 JUS x^AS{»X«S$. 6 0°CI::jjag&£*u 'J>B 

lvf>^Lfc» (lvf>?WI:2. Og/m 
2 ) , *Jl*r3 0lWB*aL, ;tl$'J>Syi^z 
■>AXfl«« (W«2i:HC) Ic^igL. 7k 
2[*"C3 0»M7jc3feLr 1 Omg/m2 <DffH mm£B 
f&^itrzo Cn^7^'j;t7$ K (90 mol%) 

<t 2-T<7 "J ;U7 £ K - 2-**Jl7cwf>>UU*>K 
<D^- h 'JOAS ( 1 0 mol%) tco±tfi^^ 1 0 011 

*%07K*aa«+i3, 3 5tr'3o»mg*n, 17 
at*^— -r>rtT?2o»MiB«ne«Lrff$, 0. 8** 

m<0*2«SJi£»fi!cLfc. 
COO 38] j|ftOJ5 

7iLiit7AS»xftS$, SOlCUlJjOjftStU NaO 
H O. 5Xt*X*>B0. 76Xt^;i3>8th 
UOAO. 0 3»i:&^*.-rs*S«+(c5»(BJS3IL 
r> i7f>^UH (x^^>^f3tj| :6g/ 



*Ja**e3 0»W*3feLr 1 Omg/m2 Ofktfc 

= o> C3KU (HO Si) 1 OOII 

T^UJUK (20 mol%) t^Wif iL7^U 1/ 
-h (80 mo IX) <£>£=S^&200£MSfk *5cfct/SB 
SffltLr-O^lU * K-;U#U <f y y^X-r^ 
1 2 0iI§P^t^, ^ttBV^SSI OliXO** 
3 5 o Cr'3 0WSat, I7-7D-I: 
*y*By*fTl* 1 40°Cl:liU;MilSt-7 
>rt"C20»IHttltttt*Lr. 2iim<D^2ffi 

[0039] gjfcglg 

7;U£ x^AS|J|fc3Sft«* % SiSS£ 1 0%t$T5 5 0 

(x<yf>^I : 4g/m2 ) . *a*X*30f>|IB* 

1 izHC) CS;IL, *<D&. *Jt*-0 3 0f*M*3fcL 
r 1 Omg/m2 cogM SSgfM^t^:. CCOUTI 

y )i>t $ k (jB-x«»a5 <») si) 1 oossas.h, 

#y tf = rt,>UU*>« (B*«& (#0 Si) 1 1 OfiM 
fflt, «*4MC# 'J x*-U KS^ttVzt 
>*7K*tt-^-f □> (SU (**) Si) 5 0SMSi3<t:. SI 
«SJtLr7'vfk^PA20llSi:^s &wtmM 
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